ABSTRACT The implementation of computational tools in pharmaceutics has proven an effectual strategy in creating harmony between the physical and chemical aspects of proteins and potential inhibitors. This is achieved by bringing to life the three dimensional retrospect of biological systems, which takes into consideration computational approaches such as quantum mechanics and molecular dynamics to facilitate drug design and discovery. In this work, we aim to provide a summary of the computational aspects of naturally derived anti-cancer inhibitors targeting the enzyme family of glycosidases. Our study offers insight into the evolution of drug discovery, molecular modelling and molecular binding modes of natural product inhibitors associated with glycosidase enzymes ABSTRACT Molecular dynamics simulations, binding free energy calculations, principle component analysis (PCA) and residue interaction network (RIN) analysis were employed in order to investigate the atomistic basis of the mystery of why the M184I single mutation leaves the HIV-1 reverse transcriptase (RT) totally resistant to lamivudine. Results showed that single mutations at residue 184 of RT caused; (1) distortion of the orientation of lamivudine in the active site due to the steric conflict between the oxathiolane ring of lamivudine and the side chain of beta-branched amino acids Ile at position 184 which, in turn, perturbs inhibitor binding, (2) decrease in the binding affinity by (~8 kcal/mol) when compared to the wild type, (3) variation in the overall enzyme motion as evident from the PCA for both systems and (4) distortion of the hydrogen bonding network and atomic interactions with the inhibitor.
ABSTRACT GPCRs are ubiquitous in most of the organs of the human body. These receptors were found to be the important targets to attenuate inflammation, cancer, cardiac dysfunction, diabetes, etc. The advanced technologies employed on GPCRs provided an opportunity to understand the physiological process of various diseases. Recently, GPCRs were viewed as viable therapeutic targets to deliver safer and more efficacious drug. In the literature, several computational studies were reported to describe the biological mechanism, function and three-dimensional structure of GPCRs. These studies revealed the multiple conserved transmembrane domains of GPCRs which were connected by intra and extracellular loops. In this review, we provide an updated overview on the computational tools and methodologies which were conducted to explore the structural and mechanistic features of GPCRs. The study also demonstrates the most recent computer-aided drug design approaches employed on GPCRs. This review provides the information that can be exploited toward the molecular understanding of GPCRs with an aim to design the novel ligands for GPCRs. ABSTRACT This study embarks on a comprehensive description of the conformational contributions to resistance of neuraminidase (N1) of H1N1 and H5N1 to Oseltamivir, using comparative multiple molecular dynamic simulations. The available data with regards to elucidation of the mechanism of resistance as a result of mutations, in H1N1 and H5N1 neuraminidase is not well established.
Understanding the
Enhanced post-dynamic analysis such as principal component analysis (PCA), solvent accessible surface area (SASA), free binding energy calculations and radius of gyration (RG) were performed to gain precise insight into the binding mode and origin of resistance of Oseltamivir in H1N1 and H5N1 mutants.
Three significant features reflecting resistance in the presence of mutations H274Y and I222K, of the protein complexed with the inhibitor are: (1) reduced flexibility of the α-carbon backbone; (2) an improved ΔEele of ~15 (kcal/mol) for H1N1 coupled with an increase ΔGsol¬ (~13 kcal/mol) from wild-type to mutation; a low binding affinity in comparison to the wildtype, of ~2 (kcal/mol) and ~7 (kcal/mol) with respect to each mutation for the H5N1 systems; and (3) a reduced hydrophobicity of the overall surface structure due to an impaired hydrogen bonding network. We believe the result from this study, will ultimately provide useful insight into the structural landscape of neuraminidase associated binding of Oseltamivir. Furthermore, the results can be used in the design and development of potent inhibitors of neuraminidases. ABSTRACT Although tuberculosis (TB) is a treatable disease, it still impacts highly on the morbidity and mortality of people in sub-Saharan Africa. This is largely attributed to drug resistance to the currently available drugs as well as co-infection with HIV. The emergence of multidrug-resistant and extensively drug-resistant TB has necessitated the urgent need for the development of new drugs. DNA Gyrase B, a previously validated target for the aminocoumarins poses an attractive enzyme to target for the development of novel potent drugs. Previous biochemical assays suggest that the inhibitor diospyrin, binds to a novel binding site, close to the ATP binding site of the N-terminal domain of Gyrase B. To date, however, no available crystal structure of diospyrin in complex with Gyrase B has been reported. Thus, to investigate the position of this potential binding site, a robust homology model was built and validated, followed by docking and MD simulations. Thermodynamic calculations were used to estimate binding affinity. Binding free energy calculations revealed subtle differences in the binding at each site, however, the comprehensive computational analyses presented here, provide a substantially extensive illustration of the binding themes and affinities for each site, which offer value for the further design of novel inhibitors. (Hsp90) is one of the novel key cancer targets. Because of its ability to target several signaling pathways, Hsp90 inhibition emerged as a useful strategy to treat a wide variety of cancers.
Heat Shock
Molecular modeling approaches and methodologies have become "close counterparts" to experiments in drug design and discovery workflows. A wide-range of molecular modeling approaches have been developed, each of which has different objectives and outcomes. In this review, we provide an up-to-date systematic overview on the different computational models implemented towards the design of Hsp90 inhibitors as anti-cancer agents. Although this is the main emphasis of this review, different topics such as; background and current statistics of cancer, different anti-cancer targets including Hsp90, the structure and function of Hsp90 from an experimental perspective e.g. X-ray and NMR are also addressed in this report.
To the best of our knowledge, this review is the first account, which comprehensively outlines various molecular modeling efforts directed towards identification of anti-cancer drugs targeting Hsp90. We believe that the information, methods and perspectives highlighted in this report would assist researchers in the discovery of potential anti-cancer agents.
only 9 students graduated from the program, whereas only 6 graduated from the second intake of 24 students. This low graduation rate is attributable to a combination of substandard academic performance and student dropout. The aim of this article was to identify factors affecting the academic performance of optometry students in Mozambique.
Nine lecturers (the entire faculty) and 15 students (9 from the first intake and 6 from the second) were recruited to the study. Clinical competency assessments were carried out on the students, semistructured individual interviews were conducted with the course lecturers, and a course evaluation questionnaire was completed by students. The results were combined to understand the complexities surrounding the optometry student training and performance.
One student out of nine from the first intake and three students out of six from the second were graded as competent in all the elements of the refraction clinical competency examination. Analysis of data from the interviews and questionnaire yielded four dominant themes that were viewed as important determinants of student refraction competencies: student learning context, teaching context, clinic conditions and assessment, and the existing operating health care context.
The evaluations have helped the university and course partners to better structure the teaching and adapt the learning environments by recommending a preparatory year and a review of the curriculum and clinic structure, implementing more transparent entry requirements, increasing awareness of the program, and improving Internet infrastructure. Source: PubMed ABSTRACT Blindness and visual impairment are very common in African countries and are often loosely linked to inadequate resources. We designed this study to assess clinical visual and ocular characteristics of children in three integrated schools in Malawi, so that students needing low vision services or those with correctable refractive error will be identified.
Visual profile of students in integrated schools in Malawi
We included 95 students, who underwent a detailed optometric examination. The assessment included distance visual acuity measurement in logMAR notation, near visual acuity, oculomotor assessment, pupillary assessment and anterior as well as posterior segment evaluation. Non-cycloplegic refraction was done in all the participants.
Mean age of students was 13.84 ±4.61 years. Almost 90 per cent of students had presenting visual acuity worse than logMAR 0.54. Visual acuity improved significantly after refractive correction by more than two logMAR lines in 31.8 per cent (p < 0.0001). Refractive error was very common (36.5 per cent) and the most common causes of visual impairment were lenticular (21.2 per cent), corneal (20.0 per cent) and albinism (15.3 per cent). One-tenth (10.5 per cent) of the students were wrongly enrolled in the schools, even though they did not have visual impairment. The compliance to spectacles wear was very poor (37 per cent). An adequate refractive correction improved visual acuity in more than a third (36.5 per cent) of the students. Students benefited from spectacle magnifiers (18.8 per cent), handheld magnifiers (4.7 per cent) and telescopes (5.9 per cent). Mobility canes were advised for 36.5 per cent of the students.
Nine out of ten students in three integrated schools in Malawi had visual impairment and 41 per cent had low vision. Inappropriate placement in the integrated schools and poor spectacle compliance are very common. Well accepted optical and non-optical devices could improve visual performance in visually disabled children, for which public awareness and parental education is important. ABSTRACT INTRODUCTION: The proportion of patients who die during or after surgery, otherwise known as the perioperative mortality rate (POMR), is a credible indicator of the safety and quality of operative care. Its accuracy and usefulness as a metric, however, particularly one that enables valid comparisons over time or between jurisdictions, has been limited by lack of a standardized approach to measurement and calculation, poor understanding of when in relation to surgery it is best measured, and whether risk-adjustment is needed. Our aim was to evaluate the value of POMR as a global surgery metric by addressing these issues using 4, large, mixed, surgical datasets that represent high-, middle-, and low-income countries.
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METHODS: We obtained data from the New Zealand National Minimum Dataset, the Geelong Hospital patient management system in Australia, and purpose-built surgical databases in Pietermaritzburg, South Africa, and Port Moresby, Papua New Guinea. For each site, we calculated the POMR overall as well as for nonemergency and emergency admissions. We assessed the effect of admission episodes and procedures as the denominator and the difference between in-hospital POMR and POMR, including postdischarge deaths up to 30 days. To determine the need for risk-adjustment for age and admission urgency, we used univariate and multivariate logistic regression to assess the effect on relative POMR for each site.
RESULTS: A total of 1,362,635 patient admissions involving 1,514,242 procedures were included. More than 60% of admissions in Pietermaritzburg and Port Moresby were emergencies, compared with less than 30% in New Zealand and Geelong. Also, Pietermaritzburg and Port Moresby had much younger patient populations (P < .001). A total of 8,655 deaths were recorded within 30 days, and 8-20% of in-hospital deaths occurred on the same day as the first operation. In-hospital POMR ranged approximately 9-fold, from 0.38 per 100 admissions in New Zealand to 3.44 per 100 admissions in Pietermaritzburg. In New Zealand, in-hospital 30-day POMR underestimated total 30-day POMR by approximately one third. The difference in POMR if procedures were used instead of admission episodes ranged from 7 to 70%, although this difference was less when central line and pacemaker insertions were excluded. Age older than 65 years and emergency admission had large, independent effects on POMR but relatively little effect in multivariate analysis on the relative odds of in-hospital death at each site.
CONCLUSION: It is possible to collect POMR in countries at all level of development. Although age and admission urgency are strong, independent associations with POMR, a substantial amount of its variance is site-specific and may reflect the safety of operative and anesthetic facilities and processes. Risk-adjustment is desirable but not essential for monitoring system
